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CLAIMS 



1. A method for stably^ transferring DNA 
into multi-potential hematopoie^c stem cells in the GO 
phase of the cell cycle, whi^ comprises transducing 
said multi-potential hem^^poietic stem cells with an 
adeno-associated virus^ector that contains said DNA. 

2. A meOiod according to cla-3rm^r, wherein 
the transduced ipdlti-potential hematopoietic stem cells 
are maintainejd' under conditions such that the cells in 
the GO pha^ do not differentiate or undergo mitosis 
substanjsaally during the transduction process. 

3. A method according to cla wherein 
the conditions under which the transduced multi- 
potential hematopoietic stem cells are maintained 
include a transduction time of about 2 hours to about 
48 hours. 

4. A method according to claimr'2^ wherein 
the conditions under which the transduced multi- 
potential hematopoietic stem cells are maintained 
include a transduction time of about 2 hours to about 
24 hours. 

5. A method according to clairTr'27^ wherein 
the conditions under which the transduced multi- 
potential hematopoietic stem cells are maintained 
include a transduction time of about 18 hours to about 
24 hours. 

6. A metho<i according to claiirr-^ wherein 
the conditions und,^ which the multi-potential 
hematopoietic" "S'tem cellj^'re 'maintained" incTude "low" 
cytokine 1^^/els. 

7 . A method accord^Tng to claim 67 wherein 
the conditions under which/the multi-potential 
hematopoietic stem cell^^are maintained include 
cytokine levels no greater than about 15 ng/ml IL-3, 15 



^5) 



4 




10 



15 



25 



41 

ng/ml IL-6 and 1.5/Tig/ml granulocyte-macrophage colony 
stimulating factrOr 

8. AXmethod according to claira.-^/, wnerein 
the conditions under which the multi-potential 
hematopoietic stem cells are maintained include 
cytokine levels ofXabout 1 ng/ml IL-3, 1 ng/ml IL-6 and 
0.1 ng/ml granulocyVe-macrophage colony stimulating 
factor to about 15 nVr/ml IL-3, 15 ng/ml IL-6 and 1.5 
ng/ml granulocyte-macVophage colony stimulating factor. 

9. A rttethod according to claim-''^'^ wherein 
the conditions und4r which the multi-potential 
hematopoietic stem cells are maintained include 
cytokine levels of about 5 ng/ml IL-3, 5 ng/ml IL-6 and 
0.5 ng/ml granulocyteVmacrophage colony stimulating 
factor to about 10 ng/ml IL-3, 10 ng/ml IL-6 and 1 
ng/ml granulocyte-macrophage colony stimulating factor, 

10. A method \according to claim-'^'^r 9, 
wherein the conditions uAder which the multi-potential 
hematopoietic stem cells a^re maintained include 
cytokine levels of about lol ng/ml IL-3, 10 ng/ml IL-6 
and 1 ng/ml granulocyte-macrophage colony stimulating 
factor . 

11. A method y^ccording to claim^l-T^wherein 
the transduction resulJ^^^^n stable integration of the 
transferred DNA into /thi^enome of the multi-potential 
hematopoietic stemy6ells. 

12. A method acczfording to clai^n'^lT^ wherein 
he transferred DNA is capable of remaining integrated 

into the genome of the ^ulti-potential hematopoietic 
stem ceils for at lea^t 4 weeks. 

13. A me^Thod according to claijiu^nT wherein 
the transferred qefrie is capable of remaining integrated 
into the genomeybf the multi-potential hematopoietic 
stem cells f o^y at least 8 weeks. 
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14. A method according to cla-im 1, wherein 
the multi-potential hematopoietic stem cells are 
CD34^^^CD38- cells. 

15. A method according to claimj^wherein 
the adeno-associated virus vector contains said DNA 
within the adeno-associated virus inverted terminal 
repeats, and wherein the adeno-associated virus vector 
is encapsidated. 

16. A method according to claim-^f^ 14, 
wherein the adeno-assoc/apfe virus vector is derivld 
from the base vector ^RSV . 

17. A method according to claim -I'sT'where in 
the adeno-associated virus vector has a wild-type 
polyadenylation region. 

18. A method according to claim-TST^herein 
the adeno-associated virus vector has a heterologous 
polyadenylation region. 

19. A method accor^g to claim >er^herein 
The adeno-associated virus j^^tor is vCWRHIVAPAP. 

20. A method^c^ording to claim -r67 wherein 
the adeno-associatedy^rus vector is vCWRHIVASVN. 

21. A mp^od according to claim-TT, wherein ' 
the adeno-assoc^ed virus vector is vCWRAP. 

22. A method according to clairtTTT wherein 
the DNA is selected from a gene, a gene fragment, an 
antisense DNA, a marker gene, a reporter gene and a 
recombinant DNA. 

23. A method for stably transferring DNA 
^into multi-potential hemato^ietic stem cells in the GO 

phase of -the cell cycle, ^ich comprises transducing 
said multi-potential hem/topoietic stem cells, which 
comprises transducing /aid multi-potential 
hematopoietic stem c/ls with an adeno-associated virus 
vector that contaiiy/ said DNA, wherein said multi- 
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potential he.atp/oietic ste. cells are CD3. 



*"*Cp38- cells 



in the GO phaX of the cell cycle. 

An adeno-associated vir./ vector 
according to cla.>.24, wherein the adZ-assocLted 

associated vxrus invented terminal/epeats and . ■ 
the adeno-associated virus vector/is 

encapsidated. 
^b. Stably transduced multi-potential 

about 2 days. / ■=>"'^' "^O' " 1"" 

".-n r= r,:r:rr""' 

about 7 days. / '-Ycxe tor at least 

29. Mul^i-pote-rTfl^l hematopoietic sfon, i. 
according to clai^zer wherein greater than of 
cells remain in/o after culture for 7 da^s. 

30. /^lulti-potential hematopoietic st^m 
accordino to f/^-im o-^r-" , Jr-uxecxc stem cells 

mg to aflaim^26, wherein said cell h=. 

transduced w/h an ad.n. • ^ 

yth an adeno-associated virus vector 

n. Multi-potential hematopoietic st.m 
according /o r-i^i,^^'^ f^J-etic stem cells 

Y° ^^^^''^--26, wherein said cells do not 
^.^f f-£ent/ate_ at . an .appreciable -rate .- 

32. Multi^otential hematopoietic st^m o ,i 
accordi/g to c•^^',•^■^ ^ H>-'xecic stem cells 

yig to claim 31, wherein about 92^ t-^ =k - ^ 
of sai/ cellc, ^. ^^°"t 99% 

¥^ cells are non-drviding after 2 days 



33. Multi-pot^, 
according to cl^i-ffT^, 
of said cells are nopf^di 





tial hematopoietic stem cells 
ein about 65% to about 83% 
ing after 7 days. 
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